Fifty-eight patients with acute orofacial infections of odontogenic origin were classified into two groups with respect to the severity of infection. A total of 174 anaerobic and 22 aerobic bacterial strains were isolated. Anaerobic gram-negative rods were isolated more frequently from the patients with severe infections than from the patients with infections judged as mild (P < 0.05). The occurrence of Fusobacterium nucleatum especially appeared to be associated with the severity of the infections (P < 0.05). Penicillin resistance among the anaerobes was rarely found, while resistance to erythromycin was a common finding. All aerobic and anaerobic bacteria were susceptible to clindamycin, and all obligate anaerobic bacteria were susceptible to nitroimidazoles.
Orofacial infections of odontogenic origin are usually polymicrobial. Aerobic as well as anaerobic bacteria can be isolated. Recent clinical studies have emphasized the importance of anaerobic bacteria in orofacial infections. Anaerobes are isolated from virtually all dentoalveolar infections (13). Aerobic microorganisms are isolated from about one third of all infections, but then always together with anaerobic bacteria (12, 13) . Penicillin is the drug of choice for treatment of odontogenic infections. Recently it has been shown that some anaerobic gram-negative rods such as Bacteroides corrodens, Bacteroides melaninogenicus, Bacteroides oralis, and Bacteroides ruminicola, isolated from orofacial infections, can produce beta-lactamases that cause clinical failures with penicillin therapy (6) . Other drugs such as clindamycin or a nitroimidazole then have to be used.
Most orofacial odontogenic infections originate from necrotic pulps, infected periodontal pockets, or partially erupted teeth. The clinical course is usually mild with only moderate elevation of body temperature and slight influence on the leukocyte count (12) . The infectious process is usually self-limiting and drains spontaneously. Occasionally, the purulent material spreads into contiguous fascial planes and a more aggressive infection develops (5) . Microbiological findings. In the group of patients with mild infections, only anaerobic bacteria were isolated in 18 cases, and both aerobic and anaerobic bacteria were found in 6 cases. From these 24 patients a total of 65 anaerobic and 7 aerobic bacterial strains were isolated (Tables 2 and 3 ). The mean number of isolates was 3.0 per patient. Of the 65 anaerobic strains isolated, 18 appeared to be microaerophilic as they were able to grow in 10% carbon dioxide. These strains belonged to the genera Streptococcus, Lactobacillus, and Eubacterium.
In the group of patients with severe infections, 20 had anaerobic infections and 14 had mixed aerobic and anaerobic infections. From these 34 patients a total of 109 anaerobic and 15 aerobic strains were recovered (Tables 2 and 3 ). The mean number of isolates was 3.5 per patient. Of the 97 anaerobic strains isolated, 17 appeared to be microaerophilic. These strains belonged to the genera Streptococcus, Bifidobacterium, Lactobacillus, and Eubacterium.
Anaerobic gram-negative bacteria were more frequently isolated from patients with severe infections than from patients with mild infections (P < 0.05, Table 3 ). Fusobacterium nucleatum was more frequently associated with severe infections than with mild ones (P < 0.05, Table 4 ). mg/liter). These strains were identified as microaerophilic streptococci, bifidobacteria, lactobacilli, or eubacteria. DISCUSSION When judging the severity of orofacial infections, WBC count and SR appear to be of minor importance. Infections which clinically appear as severe, having a tendency to spread into contiguous fascial planes and making the patient feel extremely ill, may give rise only to a slight increase in WBC count and SR (12) . This is also clearly shown in the present study, as there were no differences in the mean values of WBC count and SR between the group of patients with mild and severe infections. The classification in mild and severe infections thus must be based on the presence and grade of fever, local swelling, trismus, and especially spread into adjacent anatomic regions (5) . Patients that are considered to have severe orofacial infections usually have a rise in body temperature (12) . In the present investigation, body temperature of 38°C or above coincided with infections that were considered to be clinically severe.
In the treatment of orofacial infections, surgical drainage and proper antimicrobial therapy is mandatory for successful clinical outcome (A. Heimdahl and C. E. Nord, Scand. J. Infect. Dis., in press). In the present study, two patients were not cured by surgical treatment and penicillin therapy.
Penicillin-resistant Bacteroides sp. was isolated from both of these patients. This further emphasizes the importance of the beta-lactamase-producing microorganisms as the cause of clinical failures with penicillin treatment of orofacial infections (6, 7) . Alternative antibiotics should then be clindamycin or the nitroimidazoles (7, 12) .
Regarding the numbers and types of bacterial isolates, some differences between the two groups of patients were found. Aerobic bacteria were more frequently isolated from the patients with severe infections, and especially S. milleri was a more common finding. It is well known that S. milleri possesses virulence factors that enable it to form abscesses in other parts of the body than the oral cavity (1, 2). Aerobic bacteria may also play an important role in lowering the reduction-oxidation potential, thus enhancing an anaerobic infection (11) .
The most prominent finding regarding anaerobic isolates was the statistically significant higher frequency of anaerobic gram-negative rods, such as bacteroides and fusobacteria, among patients with severe infections. The pathogenic factors of these bacteria are well documented and consist of capsular material, lipopolysaccharides, and extracellular and cell-bound enzymes (8) .
Gram-positive cocci and nonsporeforming gram-positive rods were found more frequently in the patient group with mild infections than among patients with severe infections. These microorganisms are of less significance for the development of anaerobic infections. This is demonstrated by the fact that these organisms are in most cases isolated with other more virulent microorganisms such as anaerobic gramnegative rods (13). Moreover, the occurrence of nitroimidazole-resistant eubacteria and streptococci in orofacial infections does not reduce the clinical effect of nitroimidazoles (12) .
In the present study, almost all isolates were susceptible to penicillin, a few strains were resistant to doxycycline, and all were susceptible to clindamycin. Resistance to nitroimidazoles was observed only among aerobic and microaerophilic strains, while all strictly anaerobic strains were susceptible. Resistance to erythromycin was found in many strains from both groups of patients. Most notable was the resistance to erythromycin observed in 7 of 19 strains of F. nucleatum isolated from patients with severe infections. This further questions the role of erythromycin in the treatment of orofacial infections of odontogenic origin (6, 12) . Resistance to erythromycin has also been demonstrated to occur among penicillin-resistant Bacteroides sp. isolated from orofacial infections (6) .
The conclusions of this study are that microbiological specimens from severe orofacial infections contain more gram-negative anaerobic rods than do specimens from mild infections, and that F. nucleatum is often related to severe orofacial infections.
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